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Abstract
Solitary rectal ulcer syndrome (SRUS) can be a great mimicker of serious disorders such as carcinoma and inﬂammatory
bowel diseases. The ﬁnal diagnosis of SRUS is made by biopsy. Endoscopic ultrasound can help in the evaluation and
differentiation in SRUS. This article is part of an expert video encyclopedia.
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Technique
Rectal ultrasound.
Materials
• Ultrasound machine: EUB 7500 HV; Hitachi Medical
Corporation, Tokyo, Japan.
• Probe: R54AW-19; Hitachi Medical Corporation,
Tokyo, Japan.
• Probe: EG 3870 UTK; Hoya/Pentax Corporation, Tokyo,
Japan.
Background and Endoscopic Procedure
Endoanal ultrasound is used in solitary rectal ulcer syndrome
(SRUS) patients who present with chronic constipation to
exclude other causes such as sphincter thinning and associated
pathology.1 SRUS can be a great mimicker of other serious
disorders such as carcinoma and inﬂammatory bowel dis-
eases.1 Endoscopic ultrasound (EUS) can be useful in evalu-
ation of SRUS.2 The characteristic ﬁndings are thickening of
the submucosal layer and the hypertrophy of the muscular
layer in the area of ulceration.2 The presence of a hyperechoic
band in the muscularis propria of the rectum has been noted
in SRUS and the possible signiﬁcance has been attributed to a
ﬁbrous septum.3,4 The use of rectal ultrasound can be con-
sidered as a part of additional evaluation in a case of SRUS.2
Two cases of SRUS are presented.
Case 1
A 24-year-old man complained of blood and mucus in stool
for 6 months. He has been straining at stools for the past 1
year and has attempted self-digital evacuation of stools regu-
larly. Sigmoidoscopy showed a large superﬁcial ulceration in
the anterior rectal mucosa approximately 7 cm above the anal
verge. At approximately 8–10 cm proximal to the anal verge,
the ulcerated area involved the entire circumference of the
rectum and a narrowing of the colonic lumen was noted. The
narrowed lumen was easily negotiable and the remaining
colon, including the terminal ileum proximal to the nar-
rowing, was normal. A biopsy of the lesion was sent for
histopathological examination and an endosonographic
evaluation was done.
The rigid rectal radial probe was introduced into the rectum
and approximately 100 ml water was instilled in the lumen. No
balloon was used during evaluation. The scope was advanced to
approximately 15 cm distance in the rectum after instilling the
lumen with water and advancing the probe, while keeping the
probe in the center of the water-ﬁlled lumen of rectum. Imaging
of the walls of the rectum was done by keeping the wall ap-
proximately 1–1.5 cm away from the probe.
Radial EUS of the anal canal revealed normal thickness of
the anal sphincters and anal submucosa. Radial EUS at 9 cm
distance showed thickening of the submucosa as well as
muscularis propria with loss of the ﬁrst interface layer and
muscularis mucosa. Linear-EUS imaging showed a transition
zone where the ﬁrst interface layer and muscularis mucosa
disappeared and the submucosa gradually became thicker. The
plane between the submucosa and muscularis mucosa was
clearly identiﬁed. Deep to submucosa the muscularis propria
was thickened and was split by a hyperechoic band in the
entire circumference, which signiﬁed a tissue of normal plane
between the thickened circular and longitudinal muscle. Al-
though the thickening of the muscular layer suggested the
possibility of an inﬁltrative disorder of the rectum, the pres-
ence of an interface layer between the muscular layers ruled
out an inﬁltrative disorder. The diagnosis of SRUS was con-
ﬁrmed by histopathological examination. The patient was re-
assured that his condition did not represent malignancy and
elected to defer surgery.
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Case 2
A 16-year-old girl complained of blood and mucus in stool for
6 months. She had been constipated and complained of par-
tial prolapse of the rectum for the last 2 years on straining for
evacuation. She was also doing partial manual reduction of
the prolapse. Sigmoidoscopy showed a superﬁcial ulceration
in the anterior rectal mucosa just above the anal verge and was
better visualized on retroﬂexion. Radial EUS of the anal canal
revealed normal thickness of the anal sphincters and anal
submucosa. Radial EUS at 6 cm distance showed thickening of
the submucosa as well as the muscularis propria. Radial EUS
imaging showed a transition zone where muscularis propria
and submucosa were signiﬁcantly thickened. The continuity of
the plane between circular and longitudinal muscle could be
traced all the way to the middle part of the anal canal. Deep to
submucosa, the thickened muscularis propria was split by a
hyperechoic band in the entire circumference, which signiﬁed
a tissue of normal plane between the thickened circular and
longitudinal muscle. The same ﬁnding was veriﬁed by linear
EUS. Biopsy revealed SRUS and she was advised to have bio-
feedback therapy before considering surgical intervention.
Key Learning Points/Tips and Tricks
• Rectal ultrasound can be an additional tool for the evalu-
ation of rectal ulcer in combination with rectoscopy and
biopsy in differentiating a benign disease with hypertrophy
from inﬁltrative diseases.
• Rectal ultrasound in a hypertrophic disease will show
thickening of the submucosa and muscular layer with
preservation of the interface between the thickened layers.
• Rectal ultrasound in SRUS can also show the presence of a
ﬁbrous septum between circular and longitudinal muscles,
which shows the muscle layer as a three-layered structure.
Presence of this septum also suggests the possibility of a
benign pathology.
Complications and Risk Factors
As for any other invasive tests, endoanal ultrasound also poses
the risk of mucosal injury, bleeding, and perforation. How-
ever, these are uncommon in experienced hands.
Alternatives
Magnetic resonance imaging, but it cannot differentiate the
wall layers so clearly.
Scripted Voiceover
Time (min:sec) Voiceover text
02:40
Video 1
The Internal anal sphincter (IAS) is a downward
continuation of the circular muscle of the
muscularis propria of the rectal wall. The
longitudinal muscle (LM) of muscularis
propria of the rectal wall divides into several
ﬁbers near the anorectal junction. The space
between longitudinal and circular muscle
forms the intersphincteric space (ISA). The
external anal sphincter (EAS) appears as a
downward continuation of the puborectalis
(pub.rec.) part of the levator ani (Lev. ani.).
The ﬁbers of longitudinal muscles are
intermingled with numerous elastic ﬁbers near
the anal canal. During anal ultrasound these
ﬁbers give multiple hyper- and hypoechoic
rings in the intersphincteric area. In solitary
rectal ulcer syndrome the interface between
the thickened longitudinal and circular muscle
of lower rectum is seen. The submucosa is
thickened and hyperechoic. The presence of
interface between the two muscular layers and
between muscular layer and submucosa rules
out malignant inﬁltration. The probe of rectal
ultrasound is withdrawn slowly from higher up
in the rectum. The sharp margin of the ulcer
with normal mucosa is noted in the middle
rectum. Endoscopic ultrasound (EUS) shows
that intersphincteric area is normally seen only
in anal canal. In solitary rectal ulcer syndrome
the intersphincteric area; is seen as a
hyperechoic plane between the thickened
longitudinal and circular muscle.
00:39 In solitary rectal ulcer syndrome the interface
between the thickened longitudinal and
circular muscle of the lower rectum is seen.
The submucosa is thickened and hyperechoic.
The presence of interface between the two
muscular layers and between the muscular
layer and submucosa rules out malignant
inﬁltration.
Video 2
2:00 The linear endoscopic ultrasound probe is
positioned in the lower rectum and an ulcer is
seen in the mid rectum. Linear EUS shows a
transition zone between the normal layers in
the lower part and the ulcerated area in the
middle part of the rectum. All ﬁve normal
layers of the rectal wall are seen in the caudal
part of the screen. The ulcerated area also
shows ﬁve layers. The ﬁrst layer of thickened
submucosa of approximately 2.5–3.5 mm is
seen. The second layer of interface between
submucosa and circular muscles of
muscularis propria is seen clearly. The total
thickness of muscularis propria is about
4–5 mm and there is a presence of a third
hyperechoic layer between the circular and
longitudinal muscular layers of rectal wall. The
longitudinal muscles of the rectal wall forms
the fourth layer and the serosa outside the
muscularis propria is seen as the last layer.
Clear presence of interface between these
layers rules out an inﬁltrative disease.
Throughout the imaging the shadow of the
elevator is seen approximately along the
dotted yellow line.
Video 3
00:12 Rectal examination shows an ulcer 5 cm above
the anal canal.
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Video 5
The rectum is ﬁlled with 100 ml of water in the
left lateral position. The probe is kept in a
central position. The artifact of air is present in
the initial part of the video from the 7 to 10
o’clock positions in the right wall of the
rectum. EUS shows normal layers of rectum
6 cm from the anal verge. On withdrawal of
the probe near the anorectal junction the
fourth layer of rectal wall is seen to be
thickened and split by the presence of a
hyperechoic interface between the circular and
longitudinal muscle. The muscular layer of the
anorectum is followed down into the internal
anal sphincter of the anal canal where it
becomes oval in shape and is surrounded by
hyperechoic external anal sphincter. The
interface between the circular and longitudinal
muscle of the lower rectum continues into the
intersphincteric area of the upper and middle
part of the anal canal.
2:00 The rectum is ﬁlled with about 100 ml of water.
In the right part of the screen the normal wall
of middle rectum is seen. The lower part of the
rectum is seen on the left side of the screen.
Video 6
The lower rectum shows absence of interface
layer and submucosa is seen as the ﬁrst layer,
which is thickened and in direct contact with
the probe. Just beneath the submucosa the
thickened circular muscle is seen. The circular
and longitudinal muscles of rectum are seen
clearly separated by a hyperechoic layer. This
hyperechoic layer is not normally visualized in
the lower rectum. The thickened circular and
longitudinal muscles are followed down to the
middle part of the anal canal. The thickened
circular and longitudinal muscles are
surrounded by the muscles of the pelvic ﬂoor
around the anal canal.
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